Short-term administration of insulin-like growth factor I (IGF-1) does not induce myocardial IGF-1 resistance.
The advent of recombinant technology has revealed attractive therapeutic profile of insulin-like growth factor I (IGF-1) in the treatment of chronic cardiovascular diseases such as diabetes and heart failure. However, the safety and potential adverse effect of IGF-1 have not been well defined. This study was designed to evaluate the impact of short-term IGF-1 administration on myocardial contractile function. Adult rats were given recombinant human IGF-1 (3mg/kg/d, s.c.) for 8 weeks. Mechanical properties were evaluated in left-ventricular papillary muscles using a force-transducer. Myocardial contractile properties analyzed included peak tension development (PTD), time-to-peak tension (TPT), time-to-90% relaxation (RT(90)), and maximal velocity of tension development/decline (+/-VT). Short-term IGF-1 treatment enhanced the plasma IGF-1 level but had no effect on body and organ weights. The myocardium from IGF-1-treated rats exhibited enhanced PTD associated with similar TPT, RT(90), and +/-VT compared to the control group. IGF-1-treated myocardium exhibits an enhanced PTD-Ca(2+) response and a better intracellular Ca(2+) replenishing ability at the low stimulus frequencies. Acute application of IGF-1 (1-500 ng/ml) elicited a comparable concentration-dependent increase in PTD in myocardium from both control and the IGF-1-treated groups. Acute IGF-1 application had no effect on +/-VT, TPT, and RT(90) in either group tested. Pretreatment with the nitric oxide synthase inhibitor N omega-nitro-L-arginine methyl ester blunted the IGF-1-induced positive response in myocardium from both control and IGF-1-treated groups. These results suggest that short-term IGF-1 treatment is unlikely to induce IGF-1 resistance in myocardial contractile function.